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Interior of Euston Station, London, 1846 :  note open third-class carriages

standard gauge continues to be a
serious problem in Australia where
each state has its own gauge, en-
tailing the expense and delay of
trans-shipment at state borders.

At one time it was believed that
4 ft.  8J ins.  was  the narrowest
gauge   practicable   for   fast   and
heavy traffic.    But in   1S63  the
Festiniog railway in Wales, which
had been built to a gauge of 1 ft.
11J ins.  for horse traction, was
converted to steam,    Locomotives
proved so successful on the Fes-
tiniog gauge that many main line
tracks abroad were subsequently
laid to the narrow gauges of 2 ft.,
3 ft., and 3 ft. 6 ins.   Notable ex-
amples in operation in the 1950s
were the narrow-gauge main-line
railways in South Africa and New
Zealand, both of which efficiently
c-arry large volumes of fast and
heavy traffic.  Narrow gauge lines
have, in fact, proved best where
the lines must negotiate mountain-
ous and other  difficult  country.
Still,   the  majority   of the  rail-
ways of the world are laid on the
standard gauge of 4 ft. SJ ins. as
measured between the insides of
the rails, though in India, Ceylon,
Spain,  Portugal,   Argentina, and
Chile the  5 ft.  6  ins.  gauge  is
common ;  in Ireland, South Aus-
tralia,   Victoria,  and  Brazil  the
usual gauge is 5 ft. 3 ins.; in the
U.S.S.R., 5 ft.;   in a number of
Australian states,  New Zealand,
S. and E. Africa, Ghana, Nigeria,
Sudan, Japan, Sweden, and Nor-
way, 3 ft. 6 ins.;   and in some
parts   of Wales,   India,   and  S.
America, I ft. 11 j ins.

Because of the necessity to ob-
tain as quickly as possible the
maximum financial return on the
heavy investment involved in their

construction, most of the early
railways in the U.K. were built to
serve a comparatively few popu-
lous and highly-industrialised
areas. As a resxilt, there was much
duplication of services with con-
sequent wasteful competition be-
tween rival companies.

With a view to reducing com-
petition and so economising on
working costs, railways in the U.K.
tended to become organized into
groups by the amalgamation of
companies serving the same parts
of the country. The first major
amalgamation was in 1846, when
the Liverpool and Manchester, the
Grand Junction, and the London
and Birmingham lines were united
to form the London and North
Western Railway. Similar amal-
gamations continued until 1923,
when the principal railways in the
U.K. were amalgamated to form
four main companies : Southern ;
Great Western; London and North
Eastern ; and London, Midland,
and Scottish. In 1948 all the rail-
ways in the U.K. were taken over
by the state and given the col-
lective title of British Railways.

The railway and the steam loco-
motive were British inventions,
and the building, organization, and
operation of railways in the U.K.
provided a wealth of experience
and knowledge which other coun-
tries readily used when railway
construction began abroad. Not
only did British engineers lay out,
or advise upon the laying out, of
foreign railways, but for many
years British industry provided
the tracks, locomotives, and rolling
stock. It was not until much
later that foreign railways devised
their characteristic types of loco-
motive and rolling stock and their

own methods of operating them.
British capital and engineers built
nearly all the railways in South
America, where some stupendous
engineering feats were achieved in
laying tracks in the Andes thous-
ands of feet above the sea level.
Because of the high cost of rail-
way construction, most of the
railways built on the Continent
of Europe were financed and owned
by the state. A notable exception
was in France, where the railways,
although later nationalised, were
built and operated by private
companies. In the U.S.A. railway
building and operation have al-
ways been by private enterprise.
Steam railways were opened in
the U.S.A., 1830; France, 1832;
Ireland, 1834; Belgium, Ger-
many, 1835; Canada, 1836;
Russia, 1837; Austria, 1838;
Czecho-Slovakia, the Netherlands,
Italy, 1839; Switzerland, 1844;
Poland, 1845 ; Hungary, the W.
Balkans, 1846; Denmark, 1847;
Spain, 1848 ; Brazil, Chile, Peru,
1851; India, 1853; Norway,
Australia (Victoria), 1854; Portu-
gal, Sweden, Turkey, 1856; Ar-
gentina, 1857 ; Luxemburg, 1859 ;
South Africa, I860; Paraguay,
1861; New Zealand, 1863; Greece,
Rumania, Uruguay, 1869; Col-
ombia, Ecuador, 1871; Japan,
1872; Guatemala, 1880; New-
foundland, 1881 ; Labrador, 1882;
China, 1883; Bolivia, 1889;
Sudan, 1900.
By the mid-20th century there
were about 781,000 m. of railways
in the world, of which some 263,000
were in Europe (including the
U.S.S.R.), 270,000 m. in Canada
and the U.S.A., 86,000 m. in
Central and S. America. Some
450,000 m. were state-owned.
In Great Britain in the 1950s,
the length of the track, 19,025 BU,
represented 35,293 m. of single
track running lines ; in addition,
there were 15,815 m. of sidings,
Approximately 1,000,000,000 pas-
senger journeys were made yearly;
and some 276,000,000 tons of
merchandise and minerals (more
than half coal) were carried. There
were in use 18,000 locomotives,
41,500 carriages, 1,117,000 wagons.
Total staff was 570,000.
THE PERMANENT WAY. 10
transmit the pressure (which may
be as much as 20 tons per sq. m.
from the small area of the vnea
in contact with the hard steel rau
to the ground which ultimately
has to bear the weight, sleepers
and ballast are used. The ballast
serves the double purpose <*
spreading the weight over a great
area and of holding the sleepers m